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BMARP $=(D, \{t_{i_{J}}\cdot\}, \llcorner\backslash ^{l}\wedge, 0)$ ,
(i) $(i,j)$ $?l$ $t_{ij}\in R^{\prime\iota}$
(ii) $t_{ij}$ $R^{n}$ $S$
(iii) 2 $0:R^{n}\mathrm{x}R^{n}arrow R^{n}$ :
$(x\mathrm{o}y)\mathrm{o}Z=_{\backslash }\tau\cdot \mathrm{o}(y\mathrm{o}\approx)\forall x,$ $‘ y,$ $z\in R^{n}$ .
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(iv) $(S, 0)$ $R(0)\in \mathrm{c}‘\urcorner,$ ( $a\mathrm{o}R(0)=a\forall a\in’\underline{\iota’}_{))}’$
(v) $D\subset R^{n}$ $D\cap(-D)=\{0\},$ $\mathrm{i}\iota 1\mathrm{t}D\neq\psi$
$S=A^{+}\cup A^{-},$ $A+\mathrm{n}A^{-}=\Downarrow$ $b,$ $c\in‘ 5^{l}$
$a\in A^{+},$ $c\in b+D$ $\Rightarrow$ $p\iota \mathrm{o}C\in a\mathrm{o}b+D$
$a\in A^{-},$ $c\in b+D$ $\Rightarrow$ a $\mathrm{o}c\in a\mathrm{o}b-D$
(vi) $R^{n}$ $A$ $a^{*}\in a+D$ , $a\neq a^{*}$ $a\in A$




$p_{1}(=(1, i,j, \ldots, ??\overline{l}, N))$ 1 $N$
$T_{1}=\{H(\iota J_{1}1|I^{J_{1}\}}, H(p_{1})=t_{1i}\circ t_{ij}\mathrm{o}\cdots \mathrm{o}t_{m}N$
BMARP :
$f_{i}=\mathrm{E}\mathrm{x}\mathrm{t}$ [ $\{H(_{Pi})|p_{i}=(.i$ , $k,$ $\ldots,$ $\cdot l7l,$ $N)\}|D$ ]
2 $D-$ :
$a,$ $b,$ $c\in S,$ $c\in b+D\Rightarrow$ a $\mathrm{o}c\in aob+D$
:
$f_{i}$ $=$ $\mathrm{E}\mathrm{x}\mathrm{t}[_{j\in}\bigcup_{D(i)}(t_{ij}\mathrm{o}\mathit{1}^{\cdot}j)|D]$ $i\neq N$ (2)







$f_{i}$ $=$ $\mathrm{E}\mathrm{x}\mathrm{t}[T_{i}|D]$ , $F_{i}=\mathrm{E}\mathrm{X}\mathrm{t}[\Gamma \mathit{1}_{i}\urcorner|-D]$ , $i\neq N$ ,
$f_{N}$ $=$ $F_{N}=\{R(\circ)\}$ ,
$T_{i}=\{H(l^{J}i)|p_{i}=(i,j, . . . , ??\overline{l}, N)\}$
BMARP $\{(f_{i}, F_{i})|i\in \mathcal{V}\}$ :
1
$f_{i}$ $=$
$\mathrm{E}\mathrm{x}\mathrm{t}[[\mathrm{E}_{\mathrm{X}}\mathrm{t}[_{\dot{J}}\epsilon(i)\bigcup_{D^{+}}t_{i}j\mathrm{O}f_{j}|D\ovalbox{\tt\small REJECT}\cup \mathrm{E}\mathrm{x}\mathrm{t}[\bigcup_{\dot{\gamma}\in D^{-}\mathrm{t}i)}tij\mathrm{o}F_{j}|D]]|D],$ $i\neq N,$ $(4)$
$F_{i}$ $=$
$\mathrm{E}\mathrm{x}\mathrm{t}[[\mathrm{E}_{\mathrm{X}}\mathrm{t}[_{\dot{\mathrm{J}}\in}D^{+}\cup tij\mathrm{O}F_{j}(i)|-D]\cup \mathrm{E}\mathrm{X}\mathrm{t}[\dot{r}\epsilon D\bigcup_{-(i)}t_{ij}\mathrm{O}fj|-D]]|-D],$ $(5)$
$f_{N}$ $=$ $F_{N}=\{R(0)\}$ , (6)
$D^{+}(i)$ $=$ $\{j\in D(i)|(i,j)\in A, \cdot t_{ij}\in A^{+}\}$ ,
$D^{-}(i)$ $=$ $\{j\in D(i)|(i,j)\in A, t_{ij}\in A^{-}\}$ .
: (4), (5)
$f_{i}\ni a\Rightarrow\exists j\mathrm{s}.\mathrm{t}$ . $\{$
$t_{ij}\mathrm{o}]_{\dot{J}}.\ni a$ , if $j\in D^{+}(i)$
$t_{ij}\mathrm{o}F_{j}\ni a$ , if $j\in D^{-}(i)$
$F_{i}\ni a\Rightarrow\exists j’\mathrm{s}.\mathrm{t}$ . $\{$
$t_{ij^{\prime \mathrm{O}}}F’\dot{J}\ni a$ , if $j’\in D+(i)$
$t_{ij’}ofj’\ni c\iota$ , if $j’\in D^{-}(\dot{\iota})$
$j,$ $j’$ $j=\pi(a;i),$ $j’=\sigma(a_{\mathrm{i}^{i})}$
$f_{i}$ $\ni$ $a^{*},$ $j^{*}=\pi(a^{*};i)$ , $k^{*}=\{$
$7\Gamma(b^{*}; j^{*})$ , if $j^{*}\in D^{+}(i)$
$\sigma(b^{*}; j^{*})$ , if $j^{*}\in D^{-}(i)$
$l^{*}$ $=$ $\{$
$\pi(c^{*} ; k^{*})$ , if $k^{*}\in D^{+}(j^{*}),$ $k^{*}=\pi(b*;j^{*})$
$\sigma(c^{*}; k^{*}.)$ , if $k^{*}\in D^{+}(j^{*}),$ $k^{*}=\sigma(b*;j^{*})$
$\sigma(c^{*} ; k^{*})$ , if $\mathrm{A}^{*}..\in D^{-}(j^{*}),$ $k^{*}=\pi(b^{\mathrm{r}}; j^{*})$
$\pi(c^{*}; k^{*}),$
. if $k^{*}\in D^{-}(j^{*}),$ $k^{*}=\sigma(b^{\mathrm{x}} ; j^{*})$
, ..., $N=\{$
$\pi(f^{*};?l^{*})$ , $\mathrm{i}\mathrm{f}_{7\mathit{1}^{*}}.\in D^{+}\langle 77l.*),$ $\uparrow 7,*=\pi(e^{*};r\eta^{*})$
$\sigma(f^{*}; n^{*})$ , if $?l^{*}\in D^{+}(\uparrow\gamma l*),$ $n^{*}=\sigma(e^{*} ; m^{*})$
$\sigma(f^{*};?\mathit{1})*$ , if $?l^{*}.\in$. $D-(t7\iota^{*}.),$ $k^{*}=\pi(e^{*}; m^{*})$





$t_{\mathfrak{i}j}*\mathrm{o}b^{*}=a^{*},$ $t_{j^{\alpha}k}\cdot \mathrm{o}c^{*}=b*$ , . . . , $t_{?n^{*}r\iota}\cdot\circ f^{*}=e^{*}$
$(i, j^{*}, k^{*}, l^{*}, . .. , ?7?*, \uparrow\overline{l}^{*},, \mathit{1}^{l})$
$i$ $N$
(4), (5)
$a\in R^{n}$ $a=(a_{1}, c\iota_{2}, \ldots, a_{7l})$
1[ ] ( $\mathrm{s}_{\mathrm{a}\mathrm{n}\mathrm{C}}\mathrm{h}_{0}(19\mathrm{S}6)$ , S edovjch (1987)) 2 :
a $\mathrm{o}b=a+b=(a_{1}+b_{1}, \ldots, \mathrm{c}\iota_{r\iota}+b_{b},)$
$S=R^{n}$ $R^{n}$ $D$
S $D-$ :
$a,$ $b,$ $c\in R^{n},$ $c\in b+D$ $\Rightarrow$ $a+c\in a+b+D$
$S=R^{n}=A_{+},$ $A_{-}=\emptyset$ :
$f_{i}=\mathrm{E}\mathrm{x}\mathrm{t}[_{\dot{J}\in D(\dot{\iota})}\cup(.\mathrm{f}_{\dot{\iota}}j+fj)|D\ovalbox{\tt\small REJECT}$
2[ ] 2 :
a $\mathrm{o}b=ab=(c\iota_{1}\vee b_{1}, \ldots , c\iota_{l\mathrm{t}}.\vee b_{n})$
$S=[d, e]\mathrm{x}\cdots\cross[d, e]$
$R^{n}\supset D=R_{+}^{n}=\{(a_{1}, \ldots, a_{\iota}.,)|a_{i}\geq 0,\dot{\iota}=1, \ldots, n\}$
S $D$ - :
$a,$ $b,$ $c\in S=[d, e]\mathrm{X}\cdots\cross[d, e],$ $b\leq c$ $\supset$ $a\vee b\leq ac$
$S=A_{+},$ $A_{-}=\emptyset$
$f_{N}=R(0)=(d,$ $\ldots$ ,
3[ ] 2 :
a $\mathrm{o}b=a\mathrm{x}b=((\iota_{1}|_{j_{1}..c},.,\mathrm{t}_{\iota}.,b_{n})$
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$R^{n}\supset D=l\dagger_{+}^{l\iota}$ $S=R_{+}^{ll}\cup\{(-R_{+}7\mathrm{t})\backslash 0\}$
$a\in R_{+}|\iota,$ $b\leq c$ $\Rightarrow$ $c\iota\cross b\leq c\iota\cross C$
$a\in\{(-R_{+}^{n})\backslash \mathrm{O}\},$ $b\leq c$ $\Rightarrow$ a $\mathrm{x}b\geq a\cross C$
$R_{+}^{?1}=A_{+}$ , $(-R_{+}^{\prime \mathrm{t}}.)\backslash 0=A_{-}$
:
$f_{i}= \bm{\mathrm{E}}_{\mathrm{X}}\mathrm{t}[[\llcorner_{\mathrm{X}}^{\urcorner}mathrm{t}[_{J\in ly+}.\bigcup_{(i)}(iij\mathrm{x}f_{J}\cdot \mathrm{I}|R^{+}n]$
$\cup \mathrm{F}_{\lrcorner}\mathrm{x}\mathrm{t}[_{\mathit{1}\in D}.\bigcup_{1-i)}(t_{ij}\mathrm{x}F_{j})|R_{n}^{+}]]|R_{n}^{+}]$
$F_{i}= \mathrm{E}\mathrm{x}\mathrm{t}\ovalbox{\tt\small REJECT}[^{\mathrm{E}\mathrm{x}}\mathrm{C}\}_{/}.\epsilon D\bigcup_{)+(i}(tij\cross F_{j})|^{-}R^{+}\uparrow l\ovalbox{\tt\small REJECT}$
$\cup \mathrm{L}^{\dashv^{\backslash }}\mathrm{x}\mathrm{t}\lceil j\in D\bigcup_{)\dot{l}}-1(ti.j\mathrm{x}f_{j}.)|-R^{+\rceil}n\}|-R_{n}^{+}$
: $f_{N}=F_{N}=R(0)=(1, \ldots, 1)$
$R^{n}\supset D=\{(a_{1}, a_{2})||a_{2}|\leq a_{1}\}$ $S=D\cup\{(-D)\backslash \mathrm{o}\}$
2




$R^{2}\supset D=R_{+}^{2}=\{(\zeta\iota_{1}, \zeta l2)|C\iota_{1}\geq 0, c\iota_{2}\geq 0\}$ $S=R\mathrm{x}[d, e]$
$S=R\mathrm{x}[d, e]=A_{+},$ $A_{-}=\psi,$ $li(0)=(\mathrm{O}, d)$
S $D-$
a $\mathrm{o}b=(^{\underline{9}}(c\iota_{1}+b_{1}-1)-a_{1}b_{1}, \zeta\iota_{2}+b_{2}-a_{2}b_{2}.)$
$R^{2}\supset D=\{(a_{1}.(2)||\mathrm{f}\not\in_{2}|\leq c\iota_{1}\},$ $‘\iota_{1=}’- t\{(2,1)-D\}\cup\{(2,1)+D\}$
$(_{\sim}^{91},)-D=A_{+}$ , $(2, 1)+D–A_{-}$
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S D- $R(0)=(1,0)$
5[ ] $a=$ ( $c\iota_{1}$ , cl.2), $b=(b_{1}, b_{2})$
a $\mathrm{o}b=(a_{1}b_{1}+a_{2}b2, a_{12}b+\zeta\not\in 2b_{1})(=(Re(a\mathrm{x}\overline{b}), I7?\iota(a\cross b))$
2 $R^{2}\supset D=$
$R_{+}^{2}=\{(a_{1}, a_{2})|a_{1}\geq 0, a_{2}\geq 0\},$ $S=\mathit{1}\dot{t}_{+}\mathit{2}\cup\{(-\mathit{1}i_{+}^{z}’)\backslash (\mathrm{o}, \mathrm{o})\}$





BMARP$=(D, \{t_{i_{\dot{j}}}\}, S, 0)$ DBMARP
$n$ $c$ :
DBMARP $=$ $(-D_{\mathrm{t}}\{\overline{t}_{ij}\}, -_{r}l^{\overline{*}}.., \bullet )$ ,
(i) BMARP $C’(\mathcal{V}, A)$ $(.i, j)$ $7l$
$\overline{t}_{ij}=c-t_{ij}$
(ii) $\overline{t}_{ij}$ $R^{n}$ $=c-S$
(iii) 2 $\bullet$ : $\overline{.‘ \mathrm{i}}\chi\overline{S}arrow$ $\overline{S}$ :




$\overline{T}_{1}=\{\overline{H}(p_{1})|p_{1}\},$ $\overline{f\mathit{1}^{\cdot}}(p1)=t^{-}1i\bullet$ ti.i $\bullet\cdots\cdot\overline{t}mN$
1 $(\mathrm{F}_{\llcorner}$ , $\bullet$ $)$ $R(\bullet)=c-R(0)\in\overline{S}$




a $\mathrm{o}b=\overline{\overline{a}\bullet\overline{b}}=c$. $-(c-\zeta\iota)\bullet(c-b)$ , $a,$ $b\in S$




$f_{i}$ $=$ $\mathrm{E}\mathrm{x}\mathrm{t}[T_{i}|D]$ , $F_{i}=\mathrm{E}\mathrm{x}\mathrm{t}[\Gamma \mathit{1}_{i}^{\urcorner}|-D]$ ,
$\overline{f_{i}}$ $=$ $\mathrm{E}\mathrm{x}\mathrm{t}[^{\overline{\ulcorner}}T_{i}|D]$ , $\overline{\Gamma^{J}}_{i}=\llcorner^{\neg}\dashv \mathrm{x}\mathrm{t}[\overline{T}_{i}|-D]$
$i\in \mathcal{V}$ :
$f_{i}=c-\overline{F}i$ , $F_{i}=c-\overline{f}_{i}$ . (9)
$p_{i}^{*}$ BMARP $H(p_{i}^{*})\in f_{i}(H(p_{i}^{*})\in F_{i})$
+ DBMARP $\overline{H}(p_{i}^{*})\in\overline{F}_{i}(\overline{H}(p^{*}i)\in\overline{f_{i}})$
6 1 $N$
$i,j,$ $\ldots,$ $\uparrow n$
$i$ $j$ $(t_{ij}=(s_{ij}, t_{ij}))$
$\alpha_{ij}$ : $i$ $j$ , $s_{ij}=$ . , : $i$ $j\mathrm{i}$
( 1 ) 1 $N$ $p_{1}=(1, i,j, \ldots, m, N)$







– $\overline{s}_{ij}$ $90-a_{ii}$ $j$ $i$ W\uparrow ( 1)
$i$ $j$ -1
$p=(1, i,j, \ldots, |\gamma l, \Lambda^{r})$






( 2) ( )
:
1: BMARP DBMARP
2: ( $-D$ )
3: ( 2) 2
BMARP ( $D$ )
7 BMARP DBMARP
BMARP : 2
a $\mathrm{o}b=(6(cl_{1}+b_{1} - 5)-\zeta \mathrm{t}1b1,3(\zeta\iota_{2}‘+b_{2}-2)-a_{22}b)$
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$.\acute{\mathrm{t}}^{\mathrm{I}}=$ \Delta +U.$\cdot$ $=\{(6,3)-D\}\cup \mathrm{f}\{(6,3)+D\}\backslash (6,3)\}$




$\mathrm{E}\mathrm{x}\mathrm{t}[\{I\neq(p_{1})|l^{J_{1}}=(1, i, \ldots, (\mathrm{i})\}|D]$
1 : $c=(6,3)$ DBMARP
: 2
$\zeta\iota\cdot b=(Cl_{1}\cross b_{1}, cl_{2}\cross b_{\sim^{J}},)$
$\overline{S}=$ $\cup\overline{A_{-}}=D\cup\{(-D)\backslash \mathrm{O}\}$
3 DBMARP
$\mathrm{E}\mathrm{x}\mathrm{t}[\{\overline{FI}(p\iota)|p_{1}=(1, i, \ldots 6)\}|-D]$
2: $\{f_{i}, j_{i}^{=}\neq\})$ $R(\bullet)=c-R(0)=(6,3)-$
$(5,2)=(1,1)$ :
$\overline{f}_{6}$ $=$ $\overline{F}_{\mathrm{b}^{\backslash }}=\{(1_{\text{ }}1)\}$
$\overline{f}_{4}$ $=$ $\overline{t}_{46}\mathrm{x}\overline{F}_{6}=\{(-\underline{?}’, -\underline{\cdot)})\},$
$\mathit{1}_{1}^{\mathrm{t}}-_{\mathrm{B}}.\vee\cdot=\overline{i}_{4\mathrm{G}^{\cross}}J_{\mathrm{b}}^{-}.$ . $=\{(-2, -2)\}$
$\overline{f}_{5}$ $=$ $\mathrm{E}\mathrm{x}\mathrm{t}[\{\overline{t}_{54}\cross_{\mathit{1}_{4}\}\{.)}\cdot\cup\overline{t}r_{6}-\cross\overline{F}_{\mathrm{C}}\}|\mathit{1})]$
$=$ $\mathrm{E}\mathrm{x}\mathrm{t}[\{(-10, -4), (-\mathrm{b}^{\urcorner},\underline{\cdot j})\}|D]$
$=$ $\{(-10, -4), (-\mathrm{b}\urcorner,\underline{\cdot)})\}$
$\overline{F}_{5}$ $=$ $\{(-10, -4), (-\mathrm{s}, 2)\}$
$\overline{f}_{2}$ $=$ $\{(-\mathrm{S}, 6)\}$ , $\overline{F}_{2}=\{(^{\underline{J}}.0, -\mathrm{b}\backslash ), (1().,-\iota)\}$
$\overline{f}_{3}$ $=$ $\mathrm{E}\mathrm{x}\mathrm{t}[\mathrm{E}\mathrm{x}\mathrm{t}[\{\overline{t}_{32}\mathrm{x}\overline{f}_{2}’\}\cup\{\overline{t}_{35}\mathrm{x}\overline{f}_{5}\}|D]\cup\{\overline{t}_{34}\chi\overline{F}\prime 4\}|D]$
$=$ $\mathrm{E}\mathrm{x}\mathrm{t}[\{(-16, \downarrow 2), (-60.1\wedge?), (-4\mathrm{S}_{\}-6)\}|D]$
$=$ $\{(-60,1^{\cdot}\sim)), (-4\mathrm{b}\gamma, -6)\}$
$\overline{F}_{3}$ $=$ $\mathrm{E}\mathrm{x}\mathrm{t}[\mathrm{E}_{\mathrm{X}\mathrm{t}}[\{\overline{t}_{32}.\mathrm{x}\overline{F}_{2}’,\}\cup\{\overline{t}_{35}\cross \mathit{4}^{-}1^{-1}.\}5|-D]$
$\cup\{\overline{t}_{34}\cross f_{\mathrm{e}}^{-}.\vee\}|-\mathit{1})]$
$=$ $\mathrm{E}\mathrm{x}\mathrm{t}[\{(40, -16), (3^{\underline{J})},\grave{\mathrm{t}}’), (1(\overline{\mathrm{i}}, 10)\}|-D]$
$=$ $\{(40, -16), (32, \mathrm{b})\urcorner\}$
$\overline{f}_{1}$ $=$ $\{(-160,4\mathrm{b}\urcorner), (-^{\iota^{\underline{y}^{\gamma}}-\underline{\cdot j}}‘ \mathrm{b},\mathrm{J})\}$




$f_{1}.=(6,\cdot 3)-\overline{\overline{F}}_{1}’=\{(-\underline{.J}.\cdot \mathrm{J}\cdot 1, .\cdot:_{\iota}\mathrm{t})), (-1\mathrm{b}^{)}\mathrm{c}, -15)\}$
(1,3,5,4,6) ( $\lfloor$ (1,:3,5,6)
2: : $a\mathrm{o}b=(6(Cl\downarrow+b_{1}-5)-cl_{\}}b_{\iota}, 3(cl_{2}+b_{2^{-9}}\sim)-a_{2}b_{2})$
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3: : $\mathrm{t}\iota\cdot b=(\zeta\ell_{1}\cross f_{l_{1},l_{2}}‘\cdot\cross b_{2})$ , $\overline{t}_{ij}=(6,3)-t_{ij}$
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